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ABSTRACT The perception of climate change as a hazard will influence people’s response to it.  This study
examined farmers’ perception of temperature and rainfall between 1980 and 2009, and how age, sex, education and
household size correlated with climate change perception. Simple random sampling with proportionate representation
was used to determine sample size (411) from a sampling frame of 6000 farmers. Structured questionnaire was used
for data collection and this was supplemented with interview of key informants. Temperature and rainfall records
of Makurdi Meteorological Station were used as proxy for the study area. Data were analysed using regression and
Pearson Product Moment Correlation.  Results showed an increasing trend in temperature and rainfall amount,
rainfall unpredictability, corroborated by majority of the farmers’ perception. Bush burning, tree cutting and sinful
behaviour were ranked as leading causes of climate change. Sex was significantly related to climate change
perception and adaptation. Age, sex education and household size had significant impacts on the farmers’ perception
of climate change effect on social, biological and eco-system functions. In conclusion, rural farmers correctly
perceived the changes in the climate. It was recommended that demographic attributes of farmers and farming
communities should be incorporated into climate change awareness and adaptation policies.
*Address correspondence to:
Dr. O. E. Ayinde
INTRODUCTION
Background to the Study
Agriculture is one of the sectors most vul-
nerable to climate change impact in Africa (Fala-
ki et al. 2012). Impact of climate is observed more
where agriculture is rain-fed and essential for
the daily subsistence such in Nigeria. Across
Nigeria, millions of people are already experi-
encing changing seasonal patterns of rainfall
and increased heat. There are projections of in-
creases in rainfall in the humid regions of south-
ern Nigeria, which are accompanied by increas-
es in cloudiness and rainfall intensity particular-
ly during severe storms. Similarly, the savannah
areas of northern Nigeria were projected to ex-
perience less rainfall, which coupled with tem-
perature increases, reduces soil moisture avail-
ability Ogbo et al. (2013). The country’s coast-
line (about 853 km long) makes the large popula-
tion of coastal communities vulnerable to in-
creases in sea level and storm surges. Almost
two-third of Nigeria’s land cover is prone to
drought and desertification. Climate therefore
determines to a large extent availability of water,
which impacts health and ultimately the level of
poverty amongst Nigerians.
The country’s high population of over 150
million people depend primarily on their physi-
cal environment for food, livelihoods and sur-
vival. Unfortunately, Nigeria lacks the financial
capacity and technological resources to address
the postulated negative impacts of current and
predicted climate change and has not yet fully
established an institutional and legal framework,
systematic approach or policies targeted miti-
gating and adapting to the impacts of climate
change. Given the above factors, it is clear that
Nigeria’s long-term development goal of pover-
ty reduction and economic growth will be se-
verely constrained if insufficient attention is paid
to the issue of climate change in Nigeria.
According to Ajayi (2009), of Nigeria’s
923,768 km2, 34% is occupied by crops, 23% by
grassland and 16% forests. Approximately 13%
is rivers, lakes and reservoirs, and the remaining
14% fall under other uses. Small-scale farm hold-
ings predominate in Nigeria, accounting for
about 94% of the agricultural output (Ajayi
2009). Agriculture employs over 70% of the
population, contributes about 41% of GDP, ac-
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counts for 5% of total export and provides 88%
of non–oil earnings.
The Intergovernmental Panel on Climate
Change (IPCC) fourth assessment report indi-
cated that smallholder and subsistent farmers,
pastoralists and artisan fisher folk will suffer
complex, localised impacts of climate change
(Boko et al. 2007). They face an increasingly
complex set of challenges that make them more
vulnerable than ever to changes that are beyond
their control.
The Strengthening the Livelihoods of Small
Scale Farmers in Nigeria (SLISSFAN) project
co-financed by Oxfam GB and the European
Commission is a model in agricultural develop-
ment program. Oxfam GB is a development, relief
and campaigning organisation that work with
others to find lasting solutions to poverty and
suffering around the world. The SLISSFAN
project has the specific objective of improving
the livelihoods of 6,000 poor rural households
in small communities in Benue, Nasarawa and
Plateau States of North Central Nigeria, with
women comprising 60 percent of target benefi-
ciaries. The project operated between 2008 and
2011.
While the SLISSFAN project has no climate
change component, feedbacks from farmers en-
gaged in the project and from partner organisa-
tions working with Oxfam GB in these communi-
ties indicated that climate change is impacting
negatively on the farming operations and liveli-
hoods of the small scale farmers they are work-
ing with thereby creating challenges not
planned. This study is focussed on the SLISS-
FAN project communities in North Central Nige-
ria.
Objectives of the Study
The broad objective of this study is to exam-
ine the demographic determinants of farmers’
perception and adaptation to climate change in
North Central Nigeria. The specific objectives
are to; (i) compare farmers’ perception of tem-
perature and rainfall with meteorological records
and (ii) investigate how age, sex, education and
household size correlate with perception and
adaptation to climate change.
Theoretical Background to Climate Change
Perception and Adaptation
In agriculture, adaptation is evolutionary and
occurs in the context of climatic, economic, tech-
nological, social, and political forces that are dif-
ficult to isolate, and most adaptation practices
serve multiple purposes (Smit and Skinner 2002).
Recent studies have a tendency to focus on fi-
nancial, technical and institutional criteria in or-
der to evaluate the adaptive capacity (Haddad
2005). One factor has almost been entirely omit-
ted by a majority of researchers: Perception. How
can one adapt to climate change in an adequate
way if he does not perceive the current and fu-
ture climate change as a reality? It is reasonable
to argue that the first step towards adaptation is
the perception of the problem.
Boko et al. (2007) gave general examples of
adaptation options in Africa that enhance citi-
zen’s social and economic resilience. Whether
the extent of adaptation is adequate for current
climate changes and predicted future climate re-
gimes is the big concern. However, research on
the adaptation of small-scale farmers in Nigeria
has often occurred in the absence of knowledge
of rural farmers’ perception about climate change,
its causes and impact, as well as existing adap-
tation responses. Because prevailing ideas about
perception are vague, conducting focused re-
search on effective adaptation practices and for-
mulating appropriate policies and programmes
for implementing new practices is difficult.
A fundamental issue surrounding perception
studies in climate change research is methodol-
ogy. Previous researches have focussed on anal-
ysing perception as dependent variables that
were analysed separately using either descrip-
tive statistics, probit or logit model. Social sci-
entists have found that public risk perceptions
strongly influence the way people respond to
hazards. Public perception is critical because it
is a key component of the socio-political con-
text within which policy makers operate. Public
perception can fundamentally compel or con-
strain political, economic and social action to
address particular risks.
Human responses to environmental issues
have been broadly categorised as cognitive (re-
lated to knowledge and understanding), affec-
tive (related to feelings, attitudes, and emotions),
behavioural (related to changes in behaviour
of the viewer), and physiological (biological or
physical effects on the observer’s body) (Zube
et al. 1982).
Perception determines the social mental pic-
ture of climate change. But a number of other
variables like socio-demographic and socio-eco-
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nomic factors or ideological orientations influ-
ence perception and the mental picture of cli-
mate change (Stedman 2004; Sjöberg 1995).
Grothmann and Patt (2005) criticize that research
is too much focused on “financial, technical, or
institutional constraints” of adaptive capacity.
Although they agreed that systems with limited
economic resources, low levels of technology,
poor information, unstable or weak institutions,
and inequitable empowerment and access to re-
sources are limited when it comes to adaptation.
However, perception decides over resource
allocation. Without perceiving the risk adequate-
ly, all other determents seem meaningless. They
therefore saw perception as a precondition for
adaptation. They tested economical and techni-
cal adaptation of US farmers to climate change,
and showed that perception was a dominating
factor among all other kinds of variables. One
reason why risk perception should be consid-
ered as meaningful for adaptation to climate
change is the direct correlation with behaviour.
Peters (1997) opined that perception is im-
portant because a misconception of a risk has
undesirable consequences. Misconceptions can
lead to maladaptation, which increase the costs
of climate change. Indeed, while a low percep-
tion of the risk could lead to an underestimation
of a risk, a high perception of a risk could maybe
result in exaggerated measures. Both extremes
have negative consequences.
Slovic (1987) indicated that individuals form
intuitive judgments about potential risk hazards
and these judgments are commonly known as
one’s risk perceptions. According to Raden-Fes-
senden and Heath (1987), people base their per-
ceptions upon their personal experiences, knowl-
edge and character.
MATERIAL  AND  METHODS
Area of the Study
The study was carried out in rural farming
communities in Benue, Nasarawa and Plateau
States (Table 1), which are the focal states for
the SLISSFAN project. These states are located
in the North Central region of Nigeria and ex-
tends roughly from latitude 60 50’N to 90 30’N of
the Equator and longitude 70 30’E to 100 00’E of
the Prime Meridian. This area is largely located
in the savannah of Nigeria with its northern edge
lying on the border of the Sahel and its southern
edge lying on the border of the rain forest of
Nigeria. It is an ecological transition zone be-
tween the arid north and the moist south with
temperature fluctuating between 180C – 370C in
the year and rainfall of 1000mm to 1500mm annu-
ally (Areola et al. 1999). Nasarawa and Benue
States are located in the Niger-Benue trough and
Plateau State on the Jos Plateau.
The main occupation of the people is pre-
dominantly rain-fed agriculture. This area is the
nation’s acclaimed food basket because of its
rich agricultural produce which includes yams,
rice, beans, cassava, maize, soybeans, sorghum,
millet and cocoyam. Its ecology allows crops
characteristic of its surrounding savannah re-
gion to the north and forest region to the south
to be cultivated there. The soil and climatic con-
ditions in parts of the area also favours the pro-
duction of exotic crops like Irish potatoes, grapes,
wheat and barley. The area boasts of one of the
longest stretches of river systems in the coun-
try with great potential for a viable fishing in-
dustry, dry season farming through irrigation
and for an inland water highway. The vegeta-
tion of the southern parts of the area is charac-
terized by forests, which yield trees for timber
and provide a suitable habitat for rare animals.
Sampling and Sample Size
The sampling frame was the 6000 farmers in
the Oxfam/European Commission sponsored
SLISSFAN project in Benue, Nasarawa and Pla-
teau States. Simple random sampling technique
with proportionate representation was used to
determine sample size. A total of 411 respon-
dents were sampled in the order of 163 in Pla-
teau, 138 in Nasarawa, and 110 in Benue States.
From the sampling frame, sample units that are
aged 40 years and above and has lived in the
community within the last 30 years were purpo-
sively selected. This was done to sample only
respondents that will be able to recall tempera-
ture and rainfall patterns in their communities.
The instrument for data collection was a
structured questionnaire. The questionnaire was
translated into the local languages by interview-
ers especially for the respondents that could
neither read nor write. Further information was
obtained through in-depth interview of selected
respondents. In deciding the unit of analysis,
the household always seemed the logical choice:
in most studies of coping strategies the house-
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hold is taken as the unit of analysis because it is
assumed that decisions about production, in-
vestment and consumption are primarily taken
at the household level. The household head was
however used as proxy for household for this
study.
Thirty (30) years (1980-2009) monthly mete-
orological data of temperature (minimum and
maximum in 0c) and rainfall (rainfall amount in
mm and rainfall days) for the Makurdi Meteoro-
logical Station was obtained from the Nigeria
Meteorological Agency (NIMET), and used as
proxy for the study area. Focussed group dis-
cussions with the farmers and key informant in-
terviews with SLISSFAN project staff and com-
munity leaders were carried out to explore the
depth of the key issues in the study. Data col-
lection took place in February and March, 2011.
Data Analysis Procedures
The time series was used to analyse trends
in temperature and rainfall. Linear regression
trend lines were plotted using Microsoft Excel
statistical tools and estimation of changes was
determined. Linear regression focuses on the
conditional probability distribution of y given x.
If the goal is prediction, or forecasting, linear
regression can be used to fit a predictive model
to an observed data set of y and x values. After
developing such a model, if an additional value
of x is then given without its accompanying val-
ue of y, the fitted model can be used to make a
prediction of the value of y.
Pearson Product Moment Correlation
(PPMC) was also used. PPMC considers the re-
lationship between two sets of variables X (in-
dependent) and Y (dependent). The computa-
tional formula, r is given as:
          n XY – ( X) (Y)
  [NX2 – (X)2] – [NY2 – (Y)2]
Where r = Pearson Correlation Coefficient
between X and Y; X=Sum of the data in X dis-
tribution; Y=Sum of the data in Y distribution;
XY =Sum of the product of X and Y; X2= Sum
of the squared X; Y2 =Sum of the squared Y;
(XY)2 =Squared of sum of X; (Y)2 =Squared of
sum of Y; n=Number of pairs of the measure-
ment.
The r – value at the most can range from – 1
to + 1: Value from   ± 0.0 to ± 0.20 is a negligible
relationship, ±0.21 to ± 0.40 is a low relationship,
± 0.41 to ± 0.60 is a moderate relationship, ± 0.61
to ± 0.80 is a substantial relationship, ± 0.81 to  ±
0.99 is a very high relationship, while  an r value
of ±1 is a perfect relationship.
RESULTS  AND  DISCUSSION
Perception of Temperature and Rainfall
As presented in Table 2, majority (71.9%) of
the farmers perceived an increase in air tempera-
ture while 41.4% perceived a decrease. Farmers
who did not perceive any difference in air tem-
perature were 4.4% and another 3.4% could not
say if there have been changes in air tempera-
ture or not.
Table 1: Distribution of communities and Local Governments in the study area
State Local Government Communities No. of commu- No. of farm
nities households
Plateau Bokkos Kawel, Mbar, Makada, Wumat,
Maihakoringol, Folloh, Fagin, Foffai,
Bokkos and Kunet 2 0 2400
Mangu Kerang, Ampang West, Panyam,
Bwonpe, Kopal, Gohotkung, Konbring,
Kinat, Tyop and Chanso




Nasarawa Obi Ikposogye, Musha, Tudu Adabu 9 2000
Lafia Kirayi, Assakio, Rafin kudi
Nasarawa Eggon Ahenta, Ogbagi, Gbamze West
3 9 3 4 6000
r =
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Table 2 also showed that 50.8% of the farm-
ers perceived an increase in rainfall amount and
41.4% perceived a decrease in past thirty years.
Farmers who did not perceive any difference in
rainfall amount were 4.4% and 3.4% could not
say if there have been changes in rainfall amount
or not.
Table 3 indicated that 83.7% of the farmers
perceived that rainfall pattern is unpredictable
by the year and 10.9% are of the perception that
rainfall pattern is predictable by the year within
the last 30 years.
Temperature and rainfall are the two climatic
variables that influence farming the most in the
study area. In farming, the amount of rainfall is
important and is an indicator of long term chang-
es in the climate system. However, of more im-
portance to farmers is the pattern of the rainfall.
If the rain falls in the right amount and then it
ceases for a long period before the next rain, the
long dry spell can be devastating to farmers. If
however the rain falls in small amount but at the
expected time and spread over the period of
planting, it is a good season for farmers.
Table 2: Distribution of respondents by percep-
tion of temperature and rainfall  amount within
the last 30 years
Perception Frequency Percentage
     (%)
Air Temperature 71.9
Increased  295 71.9
Decreased  91 22.1
Stayed same  15 3.6
Don’t know  10 2.4




Stayed same 1 8 4.4
Don’t know 1 4 3.4
Total 411 100.0
Source: Field Survey 2011
Table 3: Distribution of respondents by percep-
tion of rainfall predictability by within the last
30 years
Rainfall pattern Frequency Percentage
predictable  by the year                                (%)
Agree 4 5 10.9
Neutral 2 2 5.4
Disagree 344 83.7
Total  411 100.0
Source: Field Survey 2011
Analysis of Temperature and Rainfall Data
The farmers’ perception was compared with
meteorological records of temperature and rain-
fall of the study area. The result showed an in-
creasing trend. During the 30 years period, the
minimum temperature has risen by 0.1oC, (y0 =
22.4 + 0.003x) fluctuating between the lowest of
21.60C in 2007 and the highest of 23.40C in 2004
and 2005, with Mean of 22.40C and Standard
Deviation of 0.22. The seven highest minimum
temperature years recorded within the period has
been within the last 12 years. It was also re-
vealed that an increasing trend. During the 30
years period, the maximum temperature has ris-
en by 0.49oC (y0 = 33.43 + 0.016x), with the low-
est in 2007 (32.70C) and highest in 1998 (34.20C),
with Mean of 33.40C and Standard Deviation of
0.33. These are indicators that Nigeria will be
hard hit by global warming in the nearest future.
Odjugo (2010) had shown that the tempera-
ture trend in Nigerian since 1901 shows increas-
ing pattern. The increase was gradual until the
late 1960s and this gave way to a sharp rise in air
temperatures from the early 1970s, which con-
tinued till date. The Mean air temperature in Ni-
geria between 1901 and 2005 was 26.6oC while
the temperature increase for the 105 years was
1.7oC. This is higher than the global Mean tem-
perature increase of 0.74oC recorded since 1860
when actual scientific temperature measurement
started (Spore 2008; Boko et al. 2007). Should
this trend continue unabated, Odjugo (2010) pre-
dicted that Nigeria may experience between the
middle (2.5oC) and high (4.5oC) risk temperature
increase by the year 2100.
Given that 71.9% of farmers in the study per-
ceived an increase in air temperature, it can be
inferred that the farmers’ perception of tempera-
ture is in accordance with meteorological records
in the region.
The total annual rainfall for Makurdi meteo-
rological station for the period 1980 to 2009 has
an increasing trend (y0 = 95.7 + 1.54x). Over the
30 years period, total annual rainfall amount has
increased by 46.2mm. The mean total annual rain-
fall amount is 1177.2mm, with lowest rainfall of
770.4mm (2003) and highest of 1772.4mm (1992).
The wet season average rainfall amount in 5
years period revealed a consistent drop in rain-
fall amount in the month of July. Between 1980
and 1984, average rainfall was highest in July
and by 2005 to 2009 it was lowest. Also, there
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has been an increase in average rainfall trend in
August (8.33mm/30 years) and a decrease in July
(-473.0mm/30 years) and September (-2.32mm/30
years). This scenario is contrary to previously
experienced and documented rainfall pattern in
Nigeria prior to the 1970s, in which there is dou-
ble rainfall maxima in June and September with a
break in August (FME 2003) and supports Od-
jugo (2005) and Odjugo (2007) which indicated
that the short dry period during the raining sea-
son is gradually moving from August to July.
These are major disruptions in the climatic pat-
terns of Nigeria showing evidences of a chang-
ing climate. The shifts in rainfall pattern are be-
coming a worrisome development, as among oth-
er things farmers find it difficult to time their
farming operations.
Correlation between Age, Sex, Education and
Household Size and Perception of Climate
Change Indicators
The variable pairs indicated in Table 4 repre-
sent the significant correlation the hypothesized
demographic characteristics has on perception
of climate change indicators.
Age of household head was found to impact
significantly on the perception that the amount
of water flow in streams is decreasing. The im-
plication of this is that a farmer who perceives a
decrease in amount of water flow in streams
might have perceived differently if his/her age
were different, all other things being equal. This
may be because with age, farmers are better able
to identify receding shoreline of streams and
rivers and its decreasing depth over the years.
Because seasons (dry or rainy) affect these vari-
ables of streams and rivers in its circles, it may
require experience based on age to identify that
the streams/rivers do not return to their previ-
ous levels and boundaries after each circle.
Age of household head was found to also
impact significantly on the perception that there
are changes in tree flowering and fruiting time.
Unlike crops, trees require several seasons of
growth before flowering and fruiting begins in
circles. The interpretation of this is that farmers
who perceive a change in tree flowering and fruit-
ing time might have had a different perception if
they were older or younger, other things being
equal.
Sex of household head had significant im-
pact on the perception that incidence of drought
is increasing. Drought-like conditions with its
resultant scarcity of water and dryness affects
both farming and domestic activities adversely.
The interpretation of this is that under a given
condition, a farmer who perceives an increase in
incidence in drought might have perceived oth-
erwise if his/her sex was different. Perception
that amount of water flow in streams/rivers is
decreasing is significantly impacted by sex of
household head. It can thus be inferred that a
male farmers who perceive a decrease in amount
of water flowing in streams might have perceived
differently if he were a female, all other condi-
tions being equal. While women are likely to use
the streams for washing clothes and fetching
water, men are more likely to lead their animals
there for drinks and for activities such a swim-
ming.
Sex of household head had significant im-
pact on their perception that there is occurrence
of extinct and shifting plant species. A key infor-
mant in Benue State confirmed that the pres-
ence of weeds not native to some communities
in Vandeikya local government has been sight-
ed and reported. By implication, farmers who
perceive extinct or shifting plant species might
have had a different perception if their sex was
different, all thing being equal. Sex of house-
hold head also had significant impact on the
perception that fuel wood is getting scarce by
the year. Collection of fuel wood is the exclusive
duty of women in rural area.
The implication of this finding is that a farm-
er who perceives that fuel wood is getting scarce
by the year might perceive otherwise if his/her
sex were different, given that all other things are
equal. The perception that climate change af-
fects women more than men is impacted signifi-
cantly be the sex of household head. Thus, a
female household head who perceived that cli-
mate change affects women more than men might
have perceived otherwise if she were a male, all
things being equal.
Education of household head was found to
impact significantly on the perception that cli-
mate change is happening everywhere in the
world. This may be due to the fact that educa-
tion brings about exposure to areas beyond ones
immediate locale. Thus, the implication of the
finding is that a farmer who perceives that cli-
mate change is happening everywhere in the
world might have a different perception if his/
her level of education was different, all things
being equal.
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Similarly, the perception that climate change
affects women more than men is significantly
impacted by education of household head.
Therefore, a farmer who has a higher level of
education considers his education in deciding
whether climate change affects women more than
men. For instance, a farmer who has a high level
of education will have a different perception if
he was to have a low level of education. Studies
by Norris and Batie (1987), Igoden et al. (1990)
and Lin (1991), associated higher level of educa-
tion with access to information on improved
technologies and thus better perception.
Household size had significant impact of the
perception that amount of water flow in streams
is decreasing. By interpretation, a larger family’s
perception of the amount of water flow in streams
would be different from that of a smaller family,
all things being equal. Household size is associ-
ated with farm labour availability and will also
likely determine how many people that will go to
the stream to fetch water and the rate at which a
household use water.
The perception that fuel wood is getting
scarce was significantly impacted by the size of
household. Larger household will utilize more
fuel wood for domestic purposes and by inter-
pretation; a household’s perception of fuel wood
scarcity will be different if the size of the house-
hold was different, all things being equal.
Household size also had significant impact
of the perception that climate change is causing
conflict for resource control in the community.
Household size is also linked with social ties
and network in a community, and Isham (2002)
stated that social capital plays a significant role
in information exchange, which itself influences
perception. The quantity of a particular resource
available in a place, the size of the population as
well as the heterogeneity of the population is
causative factor for conflict. The finding thus
imply that all things being equal, a household’s
perception of climate change causing conflict
for resource control will be different if it’s size
was different.
CONCLUSION
The study concluded that the climate in the
North Central region of Nigeria is experiencing
an increasing trend in temperature as well as
rainfall amount, but rainfall is unpredictable and
deviating from previously known pattern. Rural
farmers’ perceptions of temperature and rainfall
are validated by meteorological records. The
demographic attributes of farmers have influ-
ence on their perception to climate change. The
sex of rural farmers has influence on their per-
ception of climate change, age, education and
household size, together with sex, is correlated
the perception of climate change impact on some
social, biophysical and eco-system functions.
RECOMMENDATIONS
Based on these findings, it was recommend-
ed that researches and government policies to
address climate change and agriculture should
Table 4: Significant correlation between selected demographic characteristics of small scale farmers
and their perception of c limate change indicators
Variable pairs            Pearson                Sig. (2
        correlation                Tailed)
Age and amount of water flow in streams decreasing -.114(*) .026
Age and changes in trees flowering and fruiting time -.113 (*) .026
Sex and incidence of drought is increasing .113(*) .027
Sex and amount of water flow in streams decreasing .100(*) .049
Sex and extinct/shifting plant species .161(**) .002
Sex and fuel wood is getting scarce by the year .110(*) .033
Sex and climate change affects women more than men .236(**) .000
Education and climate change is happening everywhere in the world .100(*) .048
Education and climate change affects women more than men .114(*) .027
Household size and amount of water flow in streams decreasing -.110(*) .033
Household size and fuel wood is getting scarce by the year -.135(**) .009
Household size and climate change is causing conflicts for resource -.113(*) .030
   control in the community
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
Source: Computer Print-out 2011
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take into cognisance the demographic attributes
of farmers and farming communities. Climate
change awareness is still very much needed
among rural farmers, and in doing so, data should
be disaggregated and disseminated at the com-
munity level, putting into consideration demo-
graphic factors, especially gender issues.
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